Objective To assess the accuracy of fetal sex determination at 11-14 weeks of gestation. 
INTRODUCTION
Prenatal determination of fetal gender by ultrasound during the second and third trimesters of pregnancy is based on the demonstration of and the size of the penis in the male, or labial folds in the female. However, there is no appreciable difference in the size of the penis and the clitoris until after 14 weeks of gestation 1 . There is some evidence that, in the early second trimester, fetal gender can be accurately predicted by assessment of the direction in which the genital tubercle points (cranial for males and caudal for females 2 ) and also by the sagittal sign, whereby examination of the genital region in the midline sagittal plane demonstrates a caudal notch in females and a cranial notch in males 3, 4 . The aim of this study was to determine the accuracy of sex determination by ultrasound at 10-14 weeks, which is likely to be the gestation of the first routine anomaly scan in pregnancy 5, 6 .
MATERIALS AND METHODS
Fetal gender assessment by ultrasound was prospectively carried out in 172 singleton pregnancies at 11-14 weeks of gestation immediately before chorionic villus sampling for karyotyping. The patients were attending our unit for assessment of risk for trisomy 21 because of a combination of maternal age and increased fetal nuchal translucency thickness. The ultrasound examinations, which were carried out transabdominally using a curvilinear probe, took 10-15 min to complete. The genital region was examined in a midsagittal plane with the fetus horizontal (parallel) to the probe in a supine position with no extension of the limbs or spine. A photograph was taken and the angle of the genital tubercle to a horizontal line through the lumbosacral skin surface was measured ( Figure 1 ). The fetal gender was assigned as male if the angle was greater than 30°and female if the phallus was parallel or convergent (less than 30°) to the horizontal line. The fetal sex was subsequently ascertained by the karyotype obtained from the chorionic villus sample.
RESULTS
The median gestation at the time of assessment was 12 weeks (range 11weeks-13 weeks + 6 days) and the median crown-rump length was 62 mm (range 44-83 mm). Successful examination of the genital region was achieved in 157 (91.3%) of the 172 fetuses; in the other 15 cases, examination was not possible, owing to the fetal lie or maternal obesity (Table 1) . Cytogenetic analysis demonstrated a male karyotype in 83 cases and female karyotype in 74 cases; there were four cases of trisomy 21, and one case each of trisomy 18 and Klinefelter syndrome. The fetal sex was correctly determined by ultrasound in 145 (92.3%) of the 157 cases. The accuracy of sex determination increased with gestation from 70.3% at 11 weeks, to 98.7% at 12 weeks and 100% at 13 weeks (Table 2 ). In the male fetuses, there was a significant increase in the angle of the genital tubercle from the horizontal with crown-rump length (r = 0.797; p < 0.001) (Figure 2 ).
DISCUSSION
The findings of this study demonstrate that determination of fetal sex by examination of the angle of the genital tubercle provided accurate prediction of the fetal sex from 12 weeks of gestation. In females, the angle of the clitoris ranged from −20 to +20°from the horizontal. In male fetuses from 12 weeks, the angle was more than 30°and increased with advancing gestation. These findings are compatible with the embryological development of the external genitalia.
The structural precursors of the external genitalia are present but are not sufficiently differentiated to make a clear distinction on examination of the genitalia until after 10 weeks of gestation. However, from 12 weeks, there are distinct changes in the structure of the urogenital sinus. A process of gender-specific changes takes place. In males, the urogenital sinus is replaced by the scrotal and urethral 
